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WHAT IS CL AIMED A S NEW AND DESIRED TO BE SECURED BY LETTERS 
PATENTS OF THE UNITED STATES IS : 



ltd 



L A direct current motor, compr ising: 

a rotor including a rotation shaft and rotor coils; 

a stator configured to apply a m ignetic field to the rotor via magnetic poles of the 
stator opposing magnetic poles of the t< tor; 

an electrical parts mounting bas ; board fixed on the rotation shaft such that the 
rotation shaft perpendicularly intersects the electrical parts mounting base board; 



pattern and connected to the rotor coils* 
electrical parts mounting base board; an< 



a commutator including a contac t electrode part formed with a plane conductive layer 



the contact electrode part being formed on the 



a pair of electrode brushes in slic ing contact with the contact electrode part of the 
commutator and configured to supply el* ctric power to the rotor coils through the 
commutator. 



15 2. The direct current motor according to claim 1 5 further comprising: 

a noise suppressing element provided on the electrical parts mounting base board and 
configured to suppress noise produced in the direct current motor. 



3. The direct current motor according to claim 1, wherein respective electrode brushes 
are split into plural separate portions, and wherein sliding contacts of the separate portions 
20 with the contact electrode part of the commutator cause a phase difference due to a shift of 
rotation angle positions of the sliding contacts of the separate portions relative to the contact 
electrode part. 
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4. The direct current motor according to claim 1, further comprising: 
a support base configured to support the rotation shaft of the rotor, 
wherein ihe electrode brushes include respective external terminals configured to 
provide an external connection to the direct current motor, and 
5 wherein the electrode brushes and the external terminals of the electrode brushes are 

fixed on the support base. 

5- The direct current motor according to claim 1 , further comprising: 
at least one rotation detecting brush in sliding contact with the contact electrode part 
of the commutator and configured to detect a signal on the commutator indicative of an 
operation of the direct current motor. 

6. The direct current motor according to claim 5. further comprising: 
a support base configured to support the rotation shaft of the rotor, 
wherein the electrode brushes include respective external terminals configured to 
provide an external connection to the direct current motor, 

wherein the at least one rotation detecting brush includes a respective external 
terminal configured to provide an external connection to the direct current motor, and 

wherein the electrode brushes, the at least one rotation detecting brush, the external 
terminals of the electrode brushes, and the respective external terminal of the at least one 
rotation detecting brush are fixed on the support base. 

20 7. The direct current motor according to claim 5 ? wherein the electrode brushes are 

configured to contact the commutator at representative first and second rotation angle 
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positions 180° apart on the commutator, and wherein the at least one rotation detecting brush 
is configured to contact the commutator at a third rotation angle position such that an angle 
formed between the at least one rotation detecting brush and one of the electrode brushes is 
less than 1 80%, where n is the number of rotor magnetic poles and n is a natural number of 3 
5 or greater. 



8. The direct current motor according to claim 5, further comprising: 
a noise suppressing element provided on the electrical parts mounting base board and 
2f configured to suppress noise produced in the direct current motor. 

V* 9. The direct current motor according to claim 5, wherein respective electrode brushes 

10 arc split into plural separate portions, and wherein sliding contacts of the separate portions 
m with the contact electrode part of the commutator cause a phase difference due to a shift of 
- , rotation angle positions of the sliding contacts of the separate portions relative to the contact 
y* electrode part. 



10, A direct current motor, comprising: 
1 5 a rotor including a rotation shaft and rotor coils; 

a stator configured to apply a magnetic field to the rotor via magnetic poles of the 
stator opposing magnetic poles of the rotor; 

an electrical parts mounting base board fixed on the rotation shaft such that the 
rotation Shaft perpendicularly intersects the electrical parts mounting base board; 
20 a commutator including a contact electrode part formed with a plane conductive layer 

pattern and connected to the rotor coils, the contact electrode part being formed on the 
electrical parts mounting base board; and 
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a pair of electrode brushes in sliding contact with the contact electrode part of the 
commutator at respective sliding contact positions of a different distance from an axis of the 
rotation shaft and configured to supply electric power to the rotor coils through the 
commutator, 

5 wherein the respective sliding contact positions of the electrode brushes with the 

contact electrode part are shifted in the radial direction. 



1 1 . The direct current motor according to Claim 10, further comprising: 
Jj at least one rotation detecting brush in sliding contact with the contact electrode part 

Sj of the commutator at at Jeast one sliding contact position and configured to detect a signal on 
F8 the commutator indicative of an operation of the direct current motor, 

wherein the respective sliding contact positions of the electrode brushes and the at 
if least one sliding contact position of the at least one rotation detecting brush are arranged at a 
' T[ different distance from the axis of the rotation shaft, and are shifted from each other in the 
r? radial direction. 
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12. A direct current motor, com 



ising; 



a rotor including a rotation shaf and rotor coils; 



means for applying a magnetic 



: ield to the rotor; 
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an electrical parts mounting has s hoard fixed on the rotation shaft such that the 



rotation shaft perpendicularly intersects : 



to the electrical parts mounting base board; 



a commutator including a conte ct electrode part formed with a plane conductive layer 
pattern and connected to the rotor coil< , the contact electrode part being formed on the 
electrical parts mounting base board; a id 

means for supplying electric pc wer to the rotor coils through the commutator, the 
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Vf ^ * ^Ppiy^g means being in sliding contact with the contact electrode part of the commutator 

13. The direct current motor according to claim 12, further comprising: 
means for suppressing noise produced in the direct current motor, 

wherein the suppressing means is provided on the electrical parts mounting base 

5 board. 

14, The direct current motor according to claim 12, further comprising: 
yR means for supporting the rotation shaft of the rotor; and 

^1 means for connecting externally to the supplying means. 

Til wherein the supplying means and the connecting means are fixed on the supporting 

ltf means. 

[7 15, The direct current motor according to claim 12, further comprising: 

jl[ means for detecting a signal on the commutator indicative of an operation of the 

direct current motor, the detecting means being in sliding contact with the contact electrode 

part of the commutator. 

15 16, The direct current motor according to claim 1 5, further comprising: 

means for supporting the rotation shaft of the rotor; 
a first means for connecting externally to the supplying means; and 
a second means for connecting externally to the detecting means* 
wherein the supplying means, the detecting means, and the first and second 

20 connecting means are fixed on the supporting means. 
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17. The direct current motor according to claim 15, further comprising: 

means for suppressing noise produced in the direct current motor, 

wherein the suppressing means is provided on the electrical parts mounting base 

board. 



5 1 8. A direct current motor comprising: 

a rotor including a rotation shaft and rotor coils; 
means for applying a magnetic field to the rotor; 
yR an electrical parts mounting base board fixed on the rotation shaft such that the 

Si rotation shaft perpendicularly intersects to the electrical parts mounting base board; 
ft! a commutator including a contact electrode part formed with a plane conductive layer 

" J pattern and connected to the rotor coils* the contact electrode part being formed on the 
electrical parts mounting base board; and 
' [I means for supplying electric power to the rotor coils through the commutator, the 

2 supplying means being in sliding contact with the contact electrode part of the commutator at 
IS respective sliding contact positions of a different distance from an axis of the rotation shaft, 
wherein the respective sliding contact positions of the supplying means with the 
contact electrode part are shifted in the radial direction. 



19. The direct current motor according to claim 18, further comprising: 
means for detecting a signal on the commutator indicative of an operation of the 
20 direct current motor, the detecting means being in sliding contact with the contact electrode 
part of the commutator at at least one sliding contact position, 

whereiu the respective sliding contact positions of the supplying means and the at 
least one sliding contact position of the detecting means are arranged at a different distance 
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from the axis of the rotation shaft, and are shifted from each other in the radial direction. 

20. A method of making a direct current motor with a rotor including a rotation shaft 
^rOy and *° tor co ** s * a steto** 311 electrical parts mounting base board, a commutator including a 
contact electrode part, and a pair of electrode* brushes, said method comprising the steps of: 
forming the contact electrode part of [the commutator with a plane conductive layer 
pattern on the electrical parts mounting basel board; 

fixing the electrical parts mounting Base board on the rotation shaft such that the 
rotation shaft perpendicularly intersects the electrical parts mounting base board; 



providing the pair of electrode brua 



10 assembling the support base onto th \ electrical parts mounting base board and the 



rotation shaft such that the electrode brushe 
part of the commutator in the same plane. 



on a support base; and 



are in sliding contact with the contact electrode 



u 21 . Hie method of claim 20, further comprising the step of: 

providing a noise suppressing element on the electrical parts mounting base board. 

15 22, The method of claim 20 5 wherein the providing step includes: 

arranging the pair of electrode brushes such that the electrode brushes are in sliding 
contact with the contact electrode part of the commutator at respective sliding contact 
positions of a different distance from an axis of the rotation shaft, and the respective sliding 
contact positions of the electrode brushes are shifted in the radial direction. 

20 23, The method of claim 20, wherein the direct current motor further includes at least 

one rotation detecting brush, 
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wherein the providing step provides the pair of electrode brushes and the at least one 
rotation detecting brush on a support base, and 

wherein the assembling step assembles the support base onto the electrical parts 
mounting base board and the rotation shaft such that the electrode brushes and the at least one 
5 rotation detecting brush are in sliding contact with the contact electrode part of the 
commutator in the same plane. 



1=1 24. The method of claim 23, further comprising the step of: 

m providing a noise suppressing element on the electrical parts mounting base board. 

M= 25, The method of claim 23, wherein the providing step includes: 

10 arranging the pair of electrode brushes and the at Least one rotation detecting brush 

f 1 such that respective sliding contact positions of the electrode brushes and at least one sliding 

1 contact position of the at least one rotation detecting brush with the contact electrode part of 

: " the commutator are at a different distance from an axis of the rotation shaft, and are shifted 
from each other in the radial directiou, 



15 26. An apparatus having a direct :urrent motor, comprising: 

a rotor including a rotation shaft and rotor coils; 

a stater configured to apply a me gnettc field to the rotor via magnetic poles of the 
atator opposing magnetic poles of the re tor; 

an electrical parts mounting bas< : board fixed on the rotation shaft such that the 
20 rotation shaft perpendicularly intersects the electrical parts mounting base board; 

a commutator including a conta< t electrode part formed with a plane conductive layer 
pattern and connected to the rotor coils, the contact electrode part being formed on the 
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electrical parts mounting basp^Koard; and 

A- 

^v* a pair of ele^pdae brushes in sliding contact with the contact electrode part of the 

commutator an^configurcd to supply electric power to the rotor coils through the 



comrnut 



27. The apparatus according to claim 26, further comprising: 

at least one rotation detecting brush in sliding contact with the contact electrode part 
of the commutator and configured to detect a signal on the commutator indicative of an 
operation of the direct current motor. 



28. An apparatus having a direct current motor comprising: 
a rotor including a rotation shaft and rotor coils; 

a stator configured to apply a magnetic field to the rotor via magnetic poles of the 
stator opposing magnetic poles of the rotor; 

an electrical parts mounting base board fixed on the rotation shaft such that the 
rotation shaft perpendicularly intersects the electrical parts mounting base board; 

a commutator including a contact electrode part formed with a plane conductive layer 
pattern and connected to the rotor coils, the contact electrode part being formed on the 
electrical parts mounting base board; and 

a pair of electrode brushes in sliding contact with the contact electrode part of the 
commutator at respective sliding contact positions of a different distance from an axis of the 
rotation shaft and configured to supply electric power to the rotor coils through the 
commutator, 

wherein the respective sliding contact positions of the electrode brushes with the 
contact electrode part are shifted in the radial direction. 
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29. The apparatus according to claim 28. further comprising: 
at least one rotation detecting brush in sliding contact with the contact electrode part 
of the commutator at at least one sliding contact position and configured to detect a signal on 
the commutator indicative of an operation of the direct current motor, 
5 wherein the respective sliding contact positions of the electrode brushes and the at 

least one sliding contact position of the at least one rotation detecting brush axe arranged at a 
different distance from the axis of the rotation shaft, and are shifted from each other in the 
™: radial direction. 
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